Socioeconomic inequalities in child undernutrition remain one of the main challenges in Bangladesh.
| INTRODUCTION
Stunting is considered an irreversible outcome of inadequate nutrition and repeated infection during the first 1,000 days of a child's life (Black et al., 2008; Olofin et al., 2013; Victora et al., 2008) . It is associated with increased morbidity and mortality and has long-term effects on individuals including poor cognitive and physical development, reduced productivity, and increased risk of future metabolic disease (Olofin et al., 2013) . Additionally, stunted girls are at increased risk for obstetric problems and associated mortality (Martorell & Zongrone, 2012) . All of these reduce the capacity of a child to develop to their full potential and contribute to economic development of the country (Prendergast & Humphrey, 2014; Victora et al., 2008) .
In 2011, it was estimated that globally, about 165 million children were stunted . By 2020, if current trends continue, 132 million children younger than 5 years will be stunted in Asia and Africa only (de Onis, Blossner, & Borghi, 2012) and 127 million globally by 2025. So despite increased efforts in curbing stunting rates, it will remain a major public health problem in many parts of the world. This would also mean that we would fail to achieve the World Health Assembly global stunting target of 100 million for 2025. In Bangladesh, stunting is a significant public health problem with prevalence in children younger than 5 years at 36% in 2014 (NIPORT & ICF International, 2016) .
Typically, in low-and middle-income countries, stunting is more common in low-socioeconomic groups. Several studies have shown that children from higher socioeconomic status (SES) have lesser risk of stunting compared to their lower SES counterparts (Menezes et al., 2011; Mostafa, 2011; Rahman & Chowdhury, 2007; SaidMohamed, Allirot, Sobgui, & Pasquet, 2009; Vella, Tomkins, Borghesi, Migliori, & Oryem, 1994) . Inequalities in stunting among different socioeconomic strata of the population remain one of the main challenges for public health throughout the world. It is important that we understand patterns, trends, and causes of inequalities in stunting and other forms of undernutrition and use these insights to guide national level programs to target and deliver interventions to the most vulnerable groups. This equity consideration for all health and nutrition outcomes has been highlighted in the Sustainable Development Goals.
Although inequalities in stunting can result from differential access to food and health care and/or differences in health-seeking behaviors, there is ample evidence in the literature that suggests other social determinants of health play an important role in determining child nutritional status (Chirande et al., 2015; Fenske, Burns, Hothorn, & Rehfuess, 2013; Ikeda, Irie, & Shibuya, 2013; Keino, Plasqui, Ettyang, & van den Borne, 2014; Tiwari, Ausman, & Agho, 2014) . The UNICEF conceptual framework of undernutrition has identified poverty and food insecurity, maternal and child care practices, limited access to health services, poor health environment (water, sanitation, and hygiene), gender inequities, and limited education as the underlying determinants of undernutrition (UNICEF, 2009 ). The complex interaction between these underlying factors makes it very challenging to control stunting despite being considered as a preventable condition.
In order for us to mitigate increased socioeconomic inequalities in stunting and overall child health, a key step is to first identify those factors that make the greatest contributions towards the observed inequalities. Although the social determinants of stunting are fairly well known in Bangladesh (Fakir & Khan, 2015; Jesmin, Yamamoto, Malik, & Haque, 2011; Mostafa, 2011; Rahman & Chowdhury, 2007) and elsewhere (Correia et al., 2014; Esfarjani, Roustaee, Mohammadi, & Esmaillzadeh, 2013; Fenske et al., 2013; Ikeda et al., 2013; Keino et al., 2014; Rannan-Eliya et al., 2013; Semali, TengiaKessy, Mmbaga, & Leyna, 2015; Tiwari et al., 2014; Wolde, Berhan, & Chala, 2015) , the determinants of socioeconomic inequalities in stunting are less well studied. There is increasing interest in understanding the underlying causes of inequalities in stunting, to know whether determinants of stunting are distributed differently by wealth or socioeconomic status of the households.
There are few studies, which have assessed the levels of socioeconomic inequalities in nutrition using concentration indices. The concentration index quantifies the degree of socioeconomic inequalities in health and nutrition and can also be decomposed into the relative contribution of factors leading to this inequality (O'Donnell, Van Doorslaer, Wagstaff, & Lindelow, 2008) . Decomposition analysis is a technique, which allows quantification of the independent contribution of different determinants to a particular outcome and population.
It can provide insights on pathways, through which health and nutrition inequalities occur (O'Donnell et al., 2008) . However, very few studies have decomposed inequalities in nutrition or stunting in particular (Novignon, Aboagye, Agyemang, & Aryeetey, 2015) . Moreover, there is no reported study that has attempted decomposition of health or nutrition inequalities in the Bangladesh context.
We selected stunting as the outcome for our analysis because it is widely regarded as the most important indicator of overall child nutrition, and it reflects the cumulative effects of inadequate nutrition, and/or chronic, or recurrent acute illness during the most important periods of growth and development in early life. It also has long-term consequences on economic productivity and is associated with increased maternal morbidity and mortality (Prendergast & Humphrey, 2014) . This paper aims to identify the factors that potentially explain the socioeconomic-related inequalities in child stunting in Bangladesh by decomposing those inequalities into relative contributions from a set of known determinants of stunting. This paper will highlight the important contribution of broader economic, physical, and social environmental factors to inequalities in childhood stunting.
This will help policymakers to devise appropriate multisector nutrition plan and actions to enhance intersector collaborations to tackle inequalities in stunting.
| METHODS

| Population and data
We used data for children younger than 5 years of age for this anal- 
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| Socioeconomic indicators
The most direct measures of living standards are income and consumption. As the BDHS does not collect information on household income and expenditure, we have used principal components analysis to construct a wealth index from available information on assets. The wealth index scores originally provided by the BDHS were estimated separately and were not comparable across survey years. Therefore, to compute the household wealth index scores on a single common scale across surveys, we pooled data sets and conducted a principal component analysis on household possession of 12 durable assets and housing materials (Filmer & Pritchett, 2001 ). We used information on ownership of household assets (such as TVs, radios, bicycles, motorcycles/scooters, tables, chairs, and wardrobes), housing materials (floor, wall, and roof materials), access to utilities (electricity, safe water, and clean energy), and house and land ownership, to construct the household wealth index. We later grouped the wealth index score into quintiles with Quintile 1 representing the poorest segment of the population and Quintile 5, the wealthiest.
| Social determinants of health
Social determinants of health that are used in this study are factors with known or plausible links to stunting and thus may be related to inequalities in stunting. We included several variables linked to socioeconomic and material conditions (wealth quintiles, education of the parents, mother's current employment status, and sanitation conditions); geographical area (regions); and indicators of health service utilization (antenatal care by medically trained provider and facility delivery). The demographic variables included were age of mother at the time of the child birth, height of the mother, birth order, and the preceding birth interval. The rationale for this selection has been discussed in a previous study done in Bangladesh by Headey, Hoddinott, Ali, Tesfaye, & Dereje (2015) .
All variables were categorical and coded as follows:
• Mother's age in years at birth (<20 years, between 21 and 34 years, and between 35 and 49 years).
• Mother's height in centimeters was categorized into two groups (≤145 cm and >145 cm).
• Birth order was defined as 1, 2, 3 and older than 4.
• Preceding birth interval was categorized into four groups (≤24 months, 25-36 months, 37-48 months, and >48 months).
• Geographical area was based on the region in which each respondent was residing (Barisal, Chittagong, Dhaka, Khulna, Rajshahi, Sylhet, and Rangpur).
• Prenatal care from a medically trained provider cluster (yes or no).
• Delivery at a health care facility (yes or no).
• Both maternal and paternal education were categorized into four groups of highest level of education received (no education or primary or secondary or tertiary).
• Wealth index was categorized quintiles (1-5), with 1 the lowest.
• Availability of improved sanitation (yes or no). We have used the definition of improved sanitation as used in BDHS 2014 report (NIPORT & ICF International, 2016 ).
• Current employment status of the mother (yes or no).
| Ethical consideration
All study participants gave informed consent before participation, and all information was collected confidentially. The data are publicly available with all identifier information removed.
| Statistical analysis
We took into account the complex sampling method (i.e., stratification, clustering, and sample weights) in estimating summary statistics for the variables at the population level. We used stata svy command to adjust our analysis for the complex sampling design of BDHS. The absolute differences in prevalence estimates in stunting were expressed as percentages comparing the 2004 and 2014 surveys. In all comparisons, differences were estimated using chi-square to test the significance of differences at p < .01.
We measured socioeconomic inequality in the prevalence of stunting using the concentration curve and the concentration index.
We used stata commands igini and clorenz to measure the concentration indices and to plot the concentration curves. The concentration curve is a plot of the cumulative percentage of stunting on the y axis and cumulative percentage of the population ranked by wealth index on the x axis. The 45°line represents perfect equality. The further the curve is from the line of equality, the higher the degree of health inequality. If the curve lies below the line, the outcome is more concentrated among the higher SES individuals in the population, and if it lies above the line, the outcome is more concentrated among the lower SES individuals in the population (O'Donnell et al., 2008 ).
The concentration index, which measures the magnitude of inequality, is twice the area between the concentration curve and the line of perfect equality. It is calculated as twice the weighted covariance between the outcome and the fractional rank in the wealth distribution divided by the variable mean (O'Donnell et al., 2008) .
Its value can range between −1 and 1. A negative value indicates the concentration of the outcome variable (stunting in our study) in the poorer population or pro-poor inequality; whereas, a positive value indicates the opposite (pro-rich inequality). A zero value represents perfect equality. We plotted the curves and developed the concentration index for 2004 and 2014.
We then decomposed the concentration index to understand the relative contribution of different social determinants to the stunting inequality. Wagstaff et al. showed that a linear regression equation relating a dependent health variable to a set of predictor variables can be used to decompose the observed inequality as expressed by concentration index into the contributions of several factors. Each contribution is the product of the sensitivity of the dependent heath variable with respect to that factor and the degree of socioeconomic-related inequality in that factor. We used Stata version 13.1 (Stata Corp LP, College Station, United States of America) for all statistical analyses.
All stata commands for the decomposition analysis have already been published elsewhere (O'Donnell et al., 2008; Wagstaff et al., 2003) .
3.1 | Characteristics of the study population and rate of stunting across different social determinants of health
We present the characteristics of the study population for the two survey period (Table 1 ). Women's height has increased over the past decade across the country. We also observed major improvement in the use of maternal health services, education, sanitation, and economic status during the same time. Birth order and birth interval also showed significant improvement. 3.2 | Measurement of socioeconomic inequalities 3.3 | Contribution of the determinants to socioeconomic-related inequality (decomposition of the concentration index)
We examined the concentration index of each variable included as a determinant in our analysis. The "CI" column of Table 3 presents the were concentrated among the less affluent population. On the other hand, children from mothers who had tertiary level education, prenatal checkup from a medically trained provider, and had her last birth in a facility were concentrated among the better off.
We then examined the contribution of each determinant to socioeconomic-related inequality in stunting. The columns under the heading "Absolute contribution" and "percent contribution" in Table 3 
| DISCUSSION
Our decomposition analysis revealed that household wealth status, maternal and paternal schooling, access to health services, shorter birth intervals, maternal short stature, and improved sanitation significantly contributed to the socioeconomic inequality in stunting. The study provides strong evidence that inequalities in stunting are caused by unequal distribution of key socioeconomic determinants between different population groups.
Although stunting prevalence has declined considerably in Bangladesh, the inequality in stunting prevalence has increased.
Over All of these programs took a universal approach, although this was difficult to achieve when implementing these programs. Often access and utilization of such services are determined by education income or gender. So the universal approach usually favors those who are already in better positions. As a result, despite such large investments in nutrition, we see socioeconomic equalities in stunting were increasing over the last decade.
Household wealth accounted for the single largest share of the measured degree of socioeconomic-related inequalities in stunting.
The increase in inequality reflects the more rapid reduction in stunting prevalence in the wealthiest quintile of households compared to the poorest quintile. This is consistent with previous studies that have shown the reduction in stunting prevalence in Bangladesh was not accompanied by improved equity (Khan, Kramer, Khandoker, PruferKramer, & Islam, 2011; Restrepo-Mendez, Barros, Black, & Victora, 2015) . Several studies have reported a strong association between undernutrition and the economic condition of the households (Brcanski, Jovic-Vranes, Marinkovic, & Favre, 2014; Fakir & Khan, 2015; Tette et al., 2016) . Higher income households spend more money on healthy foods. Household socioeconomic status also influences food choice behaviors and health behaviors, which in turn can have diverse impact on health and nutrition status of the population across different socioeconomic groups. In recent years, Bangladesh has achieved impressive economic growth rates (Headey, Hoddinott, & Park, 2016 ). However, a substantial level of poverty still exists in the country, and our results indicate that the poor and more disadvantaged section of the population is yet to reap the benefits of the rapid economic progress of the country. Parental education was found to be a significant contributor to socioeconomic inequality in stunting. Studies have shown that there is a strong association between parent's education and undernutrition (Goli, Doshi, & Perianayagam, 2013; Kumar, Kumari, & Singh, 2015) .
There are various pathways through which parent's education promotes child nutrition. These include acquisition of health knowledge, adherence to recommended feeding practices for children, and increased control over resources (Abuya, Ciera, & Kimani-Murage, 2012) . Bangladesh has achieved a rapid expansion in education, especially female education. Since the early 1990s, the government has implemented a special stipend program to encourage participation of girls in secondary education (Hasan, Soares Magalhaes, Williams, & Mamun, 2015) . However, our analysis showed parents with tertiary level education were disproportionately concentrated among the rich.
Therefore, greater investment is needed to reduce inequities in education, particularly for women.
Our analysis showed stunting is more concentrated among mothers of short stature. Several studies have documented the intergenerational effects as measured by height of the mother on stunting (Martorell & Zongrone, 2012; Rachmi, Agho, Li, & Baur, 2016; Ramakrishnan, Martorell, Schroeder, & Flores, 1999) . Short maternal stature is associated with child stunting, even after adjusting for socioeconomic status. There are several mechanisms that explain intergenerational effects on stunting including genetic characteristics, epigenetic effects, and adverse "environmental" factors (resulting in synergy of undernutrition and infection) the mother experienced in her early hood (Martorell & Zongrone, 2012) . A study using data from 54 countries reported that a 1-cm increase in maternal height was associated with a decreased risk of stunting, absolute risk difference = 0.0126; relative risk = 0.968; 95% CI [0.967, 0.968] (Ozaltin, Hill, & Subramanian, 2010) .
Access to health services is an important factor for child growth (Deshmukh, Sinha, & Dongre, 2013; Semali et al., 2015) . Our study showed that together, these account for 17% of the total inequality in stunting. Greater access to health services enhances parental capacities to recognize illnesses early and seek treatment for their children. A previous study has shown that prenatal visit to doctors by mothers significantly improves child's height-for-age z-score (Headey et al., 2015) . Our findings also reiterate the importance of greater accessibility of health services for nutrition improvement. In Bangladesh, there has been impressive increase in maternal health care utilization rate. Despite the fact health services in Bangladesh are free of charge, health service utilization are highly concentrated among the rich. It is important that we strengthen our efforts targeting the more vulnerable groups to further increase the uptake of maternal, neonatal, and pediatric health services. These should include awareness-raising about prenatal and postpartum care, explaining where and how these health services may be accessed, emphasis on the importance of early and appropriate treatment of childhood infectious diseases, risks of adolescent pregnancy, and referral services to other medical services.
A previous study has shown that there is association between child stunting with the high fertility of the mother (Headey et al., 2015) . The number of pregnancies and births and the intervals between them had consequences for the mother's health, which ultimately affected the child's birth weight as well as the mother's ability to feed and care for her child (Ikeda et al., 2013) . Our study findings also support this notion as the decomposition analysis showed birth order and birth interval together contributed 6% of the socioeconomic inequality in 2004. Similar to finding of other studies, we found inequalities in access to improved sanitation also contributed to socioeconomic inequality in stunting (Aguayo, Nair, Badgaiyan, & Krishna, 2016; Ikeda et al., 2013; Keino et al., 2014) . Unsafe drinking water and poor sanitation make young children susceptible to diarrheal illness. These findings highlight the need for increased attention to water, sanitation, and hygiene issues and actions as part of the approaches to prevent childhood stunting.
| Strengths and limitations of the study
A major strength of our study is our use of nationally representative sample survey data because it gave us the opportunity to examine the regional variations in stunting. The major limitation of the study is the use of an asset-based wealth index as a proxy indicator for household economic status, because Demographic and Health Surveys had an important influence on the wealth index, and also such an index does not take into account household size or composition (Howe, Hargreaves, & Huttly, 2008) . The household wealth index also fails to capture any recent financial shock or disruptions of income.
Despite such limitations, the wealth index constructed by Principal Component Analysis (PCA) has been widely used because of scarcity and reliability (e.g., recall bias and seasonality) of household income expenditure data. Moreover, income and consumption data are both expensive and difficult to collect. The other limitation of the study is related to the decomposition analysis. The decomposition of the concentration index is a useful method to identify factors lying behind socioeconomic inequality, but it cannot provide causal inference.
| CONCLUSION
Health equity is considered as key component of progressive achievement of universal health coverage Sustainable Development Goals (SDG 3). Reducing persistent health inequalities in chronic undernutrition will require diverse range of nutrition-specific and nutrition-sensitive intervention both within and outside the health sector. Nutritionspecific interventions within the health sector are well known. However, strong evidence will be needed to define the most cost-effective nutrition-sensitive interventions with integration of other sectors including agriculture, environment, water and sanitation, finance, infrastructure, social welfare, and education. In the short run, countries like
Bangladesh that has very high rates of stunting with significant level of inequality could introduce social safety nets programs with nutritionspecific goals. The government of Bangladesh has recently introduced a conditional cash transfer to improve maternal and child nutrition.
However, there is still no strong evidence whether conditional or unconditional cash transfer work best in a country where health system is still under performing. Further research is needed in this area.
This paper provides the foundation for policymakers to facilitate and support multisectoral approaches in tackling undernutrition and achieving equity oriented universal health coverage.
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